rather than emit resonant radiation, unless either (or both) The diffusion coeKcient of Cla' in NaCl has been measured in the temperature range from 520' to 740'C.
INTRODUCTIOÑ
'HE ionic conduction process in alkali halides has been extensively studied, and the details of the ionic motion are quite well understood. ' Schottky de- fects predominate, and the positive ion vacancy is responsible for the conductivity. The contribution of the negative ion to the conductivity is usually quite small, under 10% in most pure crystals, and essentially zero in the impurity controlled range of temperature.
KerkhoR' found that in highly purified KCl at high temperature the contribution of the negative ion to the total conductivity may be as large as 40%, but over the region of interest in most experiments it has been satisfactory to assume that the conductivity is due to the positive ion alone. For this reason early work in this 6eld centered around the measurements of the conductivity and of the positive ion diffusion coefFicient.
Such studies have produced a detailed picture of the motion of a positive ion vacancy in a lattice. In contrast, although there have been several measurements of negative ion diffusion coefhcients, no such detailed information on negative ion vacancies has resulted. It *This work was partially supported by the Once of Naval Research.
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has been generally assumed that the diffusion of negative ions proceeds by motion of negative ion vacancies, in analogy to the findings in the case of the positive ion, but the evidence for this is far from conclusive.
Chemla' performed the first measurements of diffusion of CP' in NaCl over a limited temperature range as a part of a survey of diffusion properties of NaC1. Laurent and Benard' repeated these experiments, extending the range of temperature investigated. Schamp and Katz' measured the negative ion self-diffusion coefIicient in NaBr. All 
RESULTS
The diffusion coefficient of the chlorine ion in pure sodium chloride as a function of temperature is given in Fig. 1 The results of measurements on doped crystals are given in Fig. 2 . The straight line from Fig. 1 tive ion of 1.11 ev. Using the experimental data on positive ion motion" to obtain the value of the energy of formation of a Schottky defect (2.02 ev), we conclude that the activation energy for diffusion of the negative ion should be 2.12 ev. The exact agreement of this figure with our measured value of 2.12 ev must of course be considered fortuitous, since otherwise it would imply better accuracy than can be attributed to either the experimental or the theoretical values. On the other hand the activation energy in the impure region, which should apply to our measurements on doped crystals, is predicted to be 3.13 ev.
The value obtained from a series of measurements on doped crystals is 2.49 ev. Although the accuracy of this value is not so high as the value for pure crystals, the discrepancy is quite large, certainly out of the range of experimental error. In addition the behavior of the diGusion coefhcient as a function of doping concentration indicates that free vacancies alone cannot. explain the diGusion. The measured diffusion coefficient is about 100 times larger than one would expect on the basis of the mass action law. One view consistent with these results is that diffusion in pure crystals is dominated by free vacancies, but that in doped crystals the concentration of the free vacancies is reduced to the point where some other mechanism which is insensitive to the presence of impurity takes over.
A diGusion process involving the motion of vacancy pairs should be unaGected by the presence of divalent impurity. Since there is a large diGerence between the diffusion coefficient of pure and doped crystals, vacancy pairs alone cannot explain the observed results. It is possible that vacancy pairs constitute the mechanism mentioned above which dominates the diGusion process at high positive ion impurity concentrations. Qualitatively Fig. 3 ' R. Bowers, Phys. Rev. 108, 683 (1957) . ' R. Bowers and Y. Yafet, Phys. Rev. 115, 1165 (1959 .Y. Yafet, Phys. Rev. 115, 1172 (1959 . form in the experimentally attainable range'4 but also, at the highest carrier densities, it was expected that carriers would occupy the band "split-oG" by spin-orbit coupling. ' 4 Band degeneracy and spin-orbit interactions are expected to be important in determining the susceptibility of the holes. An investigation of carrier susceptibility in this case seemed a worthwhile extension of our previous studies of the susceptibility in a parabolic band (n-type Ge') and in a nondegenerate nonparabolic band (m-type InSb'). Studies of this kind on relatively simple and understood systems are desirable if static susceptibility measurements are to be used for the investigation of materials with poorly known band ' G. Dresselhaus, A. F. Kip, and C. Kittel, Phys. Rev. 98, 386 (1955) .
